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(54) A support device 

(57) The lnventk>n refers to a support device tor a 
rotatable centrifuge rotor (2) provided in a frame mem- 
ber (1) by means a bearing member (4). The support 
device comprises a support element (7) provided be- 
tween the bearing member (4) and the frame member 
(1). and arranged to absorb relative movements be- 
tween the centrifuge rotor and the frame member The 
support element (7) comprises an inner mounting por- 
tion, essentially immovable in relation to the bearing 
menrtber (4), and an outer mounting portkyi. essentially 
immovable in relatk^n to the frame member (1). Moreo- 
ver, the support element (7) comprises three flexible 
connecting portions which each extends between the in- 
ner and outer mounting portions and is arranged to ab- 
sorb radial and axial relative movements between the 
centrifuge rotor and the frame member. Furthermore, 
the inner portkxi. the connecting portions and the outer 
portron form an integrated unit manufactured in one 
piece of material. 
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Description 

THE BACKGROUND OF THE INVENTION AND 
PRIOR ART 

The present invention refers to a support device for 
a centrifugal separator having a centrifuge rotor, which 
is provided in a frame member to be rotatable about an 
axis of rotation by means of a bearing member, said sup- 
port device comprising a support element provided be- 
tween the bearing member and the frame member and 
arranged to absorb relative movements between the 
centrifuge rotor and the frame member, sard support el- 
ement comprising an inner mounting portion, which is 
arranged to be essentially imnnovable in relation to the 
bearing member, and an outer mounting portion, whbh 
is arranged to be essentially immovable in relation to the 
frame member. 

The present invention will be described in connec- 
tion with a so called upper bearing support of a centrif- 
ugaf separator. However, it is to be noted that the inven- 
tion is appficable also to other bearing supports of cen- 
trifugal separators. Such conventional bearing supports 
are essentially of two types, namely bearing supports in 
which springs apply a force to friction buffers ar\6 bear- 
ing supports in which a dampening rubber element is 
comprised. 

These known bearing supports comprise many de- 
tails making them complicated and expensive. The 
dampening properties of the friction buffers and of the 
rubber elements are difficult to calculate. On the friction 
surfaces being dampening through friction, coatings 
(coke) are formed, which change the dampening prop- 
erties and result in a great risk of jamming. The damp- 
ening properties of the rubber material are difficult to 
predict and change over the time. In the f rk;tk>n buffers, 
wear partk:fes are formed, which reduce the working life 
of the bearing support. The heal transfer is poor in these 
known bearing supports, since rubber has a low heat 
conducting capability and the friction surfaces of the f ra- 
tion buffers deteriorates the heat transfer. 

WO 89/10794 discloses an example of such a 
known bearing support for a centrifugal separator hav- 
ing a centrifuge rotor which is rotatable in a frame mem- 
ber by means of a bearing member. The bearing support 
comprises a number of support elements which extertd 
radially outwardly from the bearing member and which 
each encbses a spring member of a helical spring type. 
These support elements are arranged to permit relative 
radial movements between the centrifuge rotor and the 
frame member by being moveable in a hole of the frame 
member. The frctnn, whk;h exists between the contact 
surfaces of the support element and adjacent elements, 
results in a dampening of the radial movenrtent and a 
heat devetopment. whch is of course not desirable. US- 
A-2 487 343 discloses such a similar bearing support 
which in addition comprises a number ol spring mem- 
bers extending axially and thus being arranged to permit 



axial relative nnovements between the centrifuge rotor 
and the frame member. DE-C-558 937 and GB-C-9002 
discloses further examples ol known bearing supports 
having helical springs extending in a radial direct bn. 
5 These known bearing supports have a highly complbat- 
ed construction with a great number of components in- 
cluded, which of course makes the manufacture and the 
mounting ol the bearing supports latx)ur intensive and 
expensive, and in addrtbn makes it difficult to transfer 
10 heat away from the bearing member. 

GB-A-1 397 172 discloses a support device of the 
type initially defined for a centrifugal separator with a 
centrifuge rotor which is provided in a frame member to 
be rotatable about a rotatkxial axis by means of a bear- 
's ing nr)ember. The support element of this known support 
devbe comprises a first group of at least three elastic 
■components whbh are arranged to oscillate merely in 
radial directbn with respect to the rotational axis, a sec- 
ond group of at least three elastic components whbh 
20 are arranged to oscillate merely in an axial direction, and 
a rigid member connecting the elastic components of 
the first arui second groups. Certainly, the known sup- 
port element may be manufactured as an integrated unit 
but it has a highly complicated shape since it requires 
25 different components for different functbns. Further- 
more, the axial extensbn of the known support element 
is relatively long. 

SE-C-54 165 disctoses another type of support el- 
ement for a centrifugal separator, which is provided be- 
30 iween a frame member and a bearing bushing for a ro- 
tating shaft. The support element is designed as a plane 
or corrugated membrane and arranged to permit a os- 
cillating movement of the bearing bushing and the shaft, 
at the same time as a radial relative movement between 
35 the frame member and the bearing bushing is excluded. 

SUMMARY OF THE INVENTION 

The object of the present inventbn is to provided a 
40 constructively simple support devbe arranged to permit 
axial, radial and oscillating movements ol a centrifuge 
rotor in a centrifugal separator. Furlhernnore. it is aimed 
at an effective heat transfer ol the support device. 
This object is obtained by the support device initially 
^5 defined and characterized in that 

the support element comprises at least three flexible 
connecting porlbns which each extends between the in- 
ner mounting portion and the outer nnounting portion, 
each connecting portion is arranged to permit radial and 
50 axial movements between the centrifuge rotor and the 
frame member, and 

the inner nnounting portion, the corwiecting portbns and 
the outer mounting portion of the support element form 
an integrated unit manufactured in one single piece of 
55 material. 

Due to the features that each connecting portion 
permits axial as well as radial relative movements be- 
tween the inner and outer mounting portions of the sup- 
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port element, i.e. between the frame member and the 
centrifuge rotor, and that each connecting portion proper 
comprises both these functions, a significantly simplified 
design of the support device is obtained in comparison 
with previously known techniques, such as the one dis- s 
closed in for instance GB-A-1 397 172 mentioned 
above. Furthermore, such an integrated unit enables a 
simple structure of the support device from a construc- 
tive and a manufacturing point of view. In addition, the 
support element may be arranged to permit relative os- io 
cillat^g movements between the centrifuge rotor and 
the frame member. In such a manner, a fully flexible sup- 
port device is obtained for a centrifuge rotor which thus 
is permitted to oscillate or pivot, and to move axially and 
radially In its support in the frame member of the cen- is 
trifugal separator. 

According to a further embodiment of the invention, 
said integrated unit is cut from said single piece of ma- 
terial. Such a cutting may be performed by any suitable 
known working method, for instance plasma cutting, wa- 20 
ter cutting or laser cutting. In relation to other cutting 
methods, such workhr^g methods result In a high surface 
finish, which Is Important in order to avoid fractures in 
the material. A piece of material may comprise a metal 
sheet material, which may be essentially plane or 25 
curved In such a manner that it forms for instance a S- 
or C-like shape, seen in an axial section through the sup- 
port element. By such a support element of metal, which 
extends in one piece t>etween the bearing member and 
the frame member, an effective heat conducting capa- 3o 
bility may be obtained for renx)vlng the heat formed in 
the bearing member. 

According to a further embodiment of the invention, 
each of the Inner and outer mounting portions has an 
annular shape, each connecting portion extending from 35 
the inner nDounting portion to the outer mounting portion 
along a non-linear path. By such a non-linear extension 
elastc. resilient properties of the connecting portions 
are obtained. Such an elastic connecting element per- 
mits the bearing to follow the oscillating or pivoting 40 
movements of the centrifuge rotor against a centering 
spring force, which nr\ay be calculated in en easy man- 
ner By varying the non-linear extension one may obtain 
desired resilient and dampening properties in different 
directions. 4S 

According to a further emtxxfiment of the invention, 
each connecting portion has such a length that the ma- 
terial tensbnsof the connect^g portion always are tow- 
er than the fatigue limit of the material. Thereby, a long 
working life of the support element is ensured. so 

According to a further embodiment of the invention, 
the connecting portions are arranged at a distance from 
each other In such a manner that a space is formed ther- 
ebetween. Advantageously, an element having a damp- 
en Ing material may be provkJed h said space. This ma- ss 
terial may comprise at least one of natural rubber, syn- 
thetk; rubber and any similar material. By for instance 
such a rubber element, it is possible to dampen the os- 



cillating movements of the centrifuge rotor, whk:h is es- 
sential when passing the critk:al number of revolutk)ns 
and when a great radial amplitude arises. Advanta- 
geously, the distance between adjacent connecting por- 
tions is essentially uniform seen in a peripheral direclkxi 
of the support element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is now to be explained more 
closely by means of different embodiments described 
by way of example and with reference to the drawings 
attached, in whk:h 

Fig 1 discloses a schema! ical sect tonal view ol a part 
of a centrifugal separator having a support de- 
vice according to the present inventfon. 

Fig 2 disck>ses a view from above of a support ele- 
menX accordrtg to a first embodiment of the in- 
vention. 

Fig 3 discloses a sectional view ol a support element 
atong a line MM II in Fig 2. 

Fig 4 discloses a sectbnal view of a support element 
according to a second embodiment of the in- 
vention. 

Fig 5 discloses a view from above of a support ele- 
ment according to a third embodiment of the 
inventk>n. 

Fig 6 discloses a view from above of a support ele- 
ment according to a fourth embodiment of the 
invention. 

Fig 7 discloses a sectional view of a support element 
along the line VII-VII in Fig 6. 



DETAILED DESCRIPTION OF DIFFERENT 
EMBODIMENTS 

Fig 1 discloses schematk:ally a part of a centrifugal 
separator comprising a frame member 1 and a centri- 
fuge rotor 2 which is fixedly connected to a rotor shaft 
3. The centrifuge rotor 2 and the rotor shaft 3 are pro- 
vided in the frame member 1 to be rotatable about a ro- 
tational axis z by means of an upper bearing 4 and a 
tower bearing 5. The tower bearing 5 is in direct contact 
with the rotor shaft 3 and the frame member 1 , whereas 
the upper bearing 4 abuts the rotor shaft 3 by an inner 
bearing ring and abuts a bearing housing 6 by an outer 
bearing ring. The bearing housing 6 is connected to the 
frame member 1 by means of a support element 7 in 
accordance with the present invention. Thus, the upper 
bearing 4 is essentially immovable in relatton to the rotor 
shaft 3 and in relation to the bearing housing 6. Conse- 
quently, movements ol the rotor shaft 3 will be trans- 
ferred to the support element 7 which Is designed in 
such a manner that it permits smalt relative movements 
between the frame member 1 and the bearing housing 
6, I.e. the rotor shaft 3. The support element 7 Is now to 
be explained more closely with reference to Fig 2-7. 
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Fig 2 discloses a first embodiment of the support 
element 7. The support element 7 comprises a first an- 
nular inner mounting portion 8, a second annular outer 
mounting portion 9 and four connecting portions 10 
which extend between and connect the inner mounting s 
portion 8 to the outer mounting portion 9. Furthermore, 
the support element 7 comprises four mounting holes 
1 1 lor the mounting of the support element 7 to the Uame 
member 1 , and a recess 1 2 for defining the position of 
the support element 7 about the bearing housing 6. io 
Each connecting portion 10 extends in a non-linear path 
and in the example disclosed in a S-shaped path with a 
first outer leg s*. a secorxJ intermediate teg s** and a third 
inner leg s"', which extend essentially in parallel to each 
other. The support element 7 is manufactured from one is 
single piece of material of metal, preferably steel having 
appropriate elastic and dampening properties, and has 
been produced from a sheet rnaterial by means of any 
suitable cutting method, for instance laser cutting, plas- 
ma cutting or water cutting. In the embodiment dis- 20 
closed, the support element 7 has an essentially plane 
shape, see Fig 3. It is to be noted, however, that the 
support element 7. seen in a sectional view as in Fig 3, 
also may have a curved shape. The connecting portions 
10 permit the inner mounting portion 8 to move in rela- ^5 
tion to the outer mounting portion 9, i.e. that the rotor 
shaft 3 moves in relation to the frame member 1. The 
configuration disclosed permits radial as well as axial 
relative movements, and also oscillating or pivoting 
movements of the rotor shaft 3 in relation to the frame 3o 
member 1 . Furthermore, the support element 7 compris- 
es four stop members 1 3 determining the maximum am- 
plitude of the radial relative movements. The lour con- 
necting portions 10. all have an essentially identical 
shape and are provided at an essentially uniform dis- 3S 
tance from each other, i.e. the distance between corre- 
sponding points of each connecting elements 10 is 
about 90** in the example disclosed. 

Fig 4 discloses a second embodiment of the support 
element 7 according to the invention, which differs from 40 
the first emtKXfiment merely in that dannpening elements 
14 are provided in the spaces formed between the Inner 
mounting portion 8, the outer rrK>unting portion 9 and the 
connections portions 10. The darripening elements 14 
comprise any rubberlike material, for nnstance synthetic 
rubber or natural rubber, and have been attached to the 
inner mounting portion 8. the outer mounting portion 9 
and the connecting portion 10 by any suitable attach- 
ment method, lor instance vulcanising. In the example 
disclosed, the dampening elements 1 4 have a relatively so 
limited extension in the peripheral direction but it is to 
be noted that the dampening. elements 14 may extend 
over a greater area and in the extreme case fill the whole 
space between each connecting portion iO. 

Fig 5 discloses a third embodiment of the support ss 
element 7 according to the invention, which differs from 
the two first embodiments in that the support element 7 
has no slop members and in that the connecting por- 



tions 10 are eight and have a somewhat different S- 
shape. 

Fig 6 and 7 disclose a fourth embodiment of the in- . 
vention, according to which the connecting portions 10 
extend essentially linearly seen in a radial section (Fig 
6) and in a curved non-linear path seen in an axial sec- 
tion (Fig 7). In the fourth emtxxiiment, the inner connect- 
ing portion 8 corrtprises an inner essentially plane part 
8' and an outer essentially circular cylindrical part 8". 
The outer mounting portion 9 comprises an outer essen- 
tially plane part 9* arwl an. inner essentially circular cy- 
lindrical part 9". The connecting portions 10 extend In 
an U-shape between the circular cylindrical parts 8** and 
9". Also by such an design of the support element 7, 
axial and radial relative movements as weft as relative 
oscillating nrK>vements wilt be permitted t>etween the ro- 
tor shaft 3 and the frame member 1 . 

The present Invention is not limited to the embodi- 
ments disclosed atjove but may be varied and modified 
within the scope of the following clainr>s. For instance, it 
is to be noted that the connecting portions 10 may have 
any possible, non-linear shapes permitting the connect- 
ing portions to extend and compress, respectively, 
against the action of a spring force. 

The invention is applicable to all bearings for sup- 
porting a centrifuge rotor and not only to the upper bear- 
ing disclosed. 

Claims 

1 . A support device for a centrifugal separator having 
a centrifuge rotor (2), which is provided in a frame 
member (1 ) to be rotatable about an axis of rotation 
(2) by means of a bearing member (4), said support 
device comprising a support element (7) provided 
between the bearing member (4) and the frame 
member (1) and arranged to absorb relative move- 
ments between the centrifuge rotor (2) and the 
frame member (1 ), said support element comprising 
an inner mounting portion (8). which is arranged to 
be essentially immovable in relation to the bearing 
member (4), and an outer mounting portion (9), 
which is arranged to be essentially immovable in re- 
lation to the frame member (1 ). characterized in that 

the support element (7) comprises , at least 
three flexible connecting portions (10) which 
each extends between the inner nDountiri'g por- 
tion (8) and the outer mounting portion (9), 
each connecting portion (1 0) is arranged to per- 
mit radial and axiat nrK>vements between the 
centrifuge rotor (2) and the frame member (1), 
and 

the inner mounting portion (8), the connecting 
portions (10) and the outer mounting portion (9) 
of the support element (7) fomri an integrated 
unit manufactured in one single piece of mate- 
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rial. 

2. A device according to clairn 1 , characterized in thai 
the support element (7) in addition is arranged to 
permit relative oscillating movements between the 5 
centrifuge rotor (2) and Ihe frame member (1). 

3. A device according any one of the claims 1 and 2, 
characterized in that said integrated is cut from said 
piece of materiaL io 

4. A device according to claim 3, characterized in thai 
said piece of material comprises a metal sheet ma- 
terial. 

IS 

5. A device according to any one of preceding claims, 
characterized in that the inner mounting portion (8) 
arKi outer mounting portion (9) have an annular 
shape, each connecting portion (10) extending from 
the inner mounting portion (8) to the outer mounting 20 
portion (9) along a norvlinear path. 

6. A device according to any one of the preceding 
claims, characterized in that each connectbig por- 
tion (10) is to have such a length that the material 2S 
tensions of the connecting portion (10) always is 
lower than the fatigue limit of the material. 

7. A device according to any one of the preceding 
claims, characterized tn that the connecting por- 30 
tions (10) are arranged at a distance from each oth- 
er in such a n^nner that a space is form therebe- 
tween. 

8. A device according to claim 7, characterized in lhat 3S 
an element (14) having a dampening material is 
provided in said space. 

9. A device according to claim 8, characterized in that 
said material (14) may comprise at least one of nat- 40 
ural rubber, synthetic rubber ar>d any similar mate- 
rial. 

1 0. A device according to any one of claims 7 to 9, char- 
acterized in that the distance between adjacent 45 
cormecting portions (10) is essentially uniform seen 

in a peripheral direction of the support element (7). 
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